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* NOTICES * 
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damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

^technical field] this invention relates to the toner for electrophotography which used macromolecule 
covering metal particles and this. Especially this invention relates to the macromolecule covering metal 
particles which can be used as a toner used when forming electrical circuit wiring or metal encaustic 
formation of a up to [ a ceramic sintered compact ] by the xerography. 
[0002] 

[Cescription of the Prior Art] Conventionally, the printed wired board applied sensitization material on 
substrates, such as phenol resin which stretched conductive foil, such as copper, and was produced by 
using the optical photoengraving-process technology of performing etching for the sensitization material 
concerned after exposure and printing at a predetermined pattern. 

[0003] However, since the number of processes itself was a thing including many [ and ] next etching 
processes with troublesome waste fluid processing and washing processes, production of the patchboard 
by such optical photoengraving-process technology was a problem. 

[0004] moreover, electrodes, such as a semiconductor integrated circuit and electronic parts, or a 
conductor -- generally it is performed conventionally that wiring screen-stencils, calcinate it and it 
produces what is called "thick film paste" This thick film paste mixes glass particles, such as HOUKEI 
acid lead glass, and metal impalpable powders, such as Au, Pt, Pd-Ag, Pt-Ag, and Cu, nickel, to a 
suitable ratio, and distributes this to the vehicle which consists of an organic binder, a plasticizer, a 
solvent, etc. 

[0005] However, although high shearing force is added to the bottom of hyperviscosity in manufacture 
of such a thick film paste, easily, the metal powder of the shape of a condensed particle is not 
dissociated to a primary particle, but becomes what has inadequate dispersibility. Even if it calcinates 
after printing the paste which has the uneven dispersibility of such a metal particle Formation of the 
metal membrane by proper sintering temperature became difficult, the electrical property of a metal 
membrane fell rather than the set point, or the fall of the mechanical strength of a metal membrane or the 
fall of the bonding strength of a base material and the metal membrane concerned arose [ the sintering 
temperature characteristic which is precise, and does not serve as a metal membrane with a smooth front 
face, and is originally dependent on the particle size of a metal powder was sharply changed under the 
influence of a floe, variation arose, ], and it was a problem. 

[0006] Moreover, the thing for which electrophotographic technology is used as what is replaced with 
manufacture of the printed wired board by optical photoengraving process which was described above in 
recent years, The technology which forms a printed circuit circuit pattern at three processes of the dry 
process which includes neither the etching process which poses a problem, nor a washing process, i.e., 
exposure, development, and an imprint is also advocated (a chemistry total theory, No. 48 (1985), 
"ultrafine particle-science and application", the edited by Chemical Society of Japan, Japan Scientific 
Societies Press Issue, the 149th page). 

[0007] This electrifies the electrophotography photosensitive layer on a sensitive plate first, irradiates 
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and exposes a circuit negative, forms this light figure on a photosensitive layer by static electricity 
electrification, and by the electrophotography developing-negatives method, makes a toner adhere to this 
light figure section, and forms a conductor pattern. The mixture of Pb with a particle size of 3-10 
micrometers, Sn, or these alloys and thermoplastics powder like a polystyrol or an acetyl cellulose is 
used for the toner used. Then, the printed circuit board which carried out the coat of the thermoplastics 
to substrates, such as a bakelite or acrylic resin, is stuck to the sensitive plate which comes to form the 
aforementioned conductor pattern in a front face, and is heated, and circuit manufacture is ended by 
imprinting a toner to a printed circuit board and being established by this. 
[0008] however, the conductor formed by the toner used for such a method having had the large 
variation in the dispersibility of the metal particle in a toner particle in order to mix simply and to grind 
a metal particle and thermoplastics, as conventionally described above, and having fixed such a toner 
particle - the thing of level which can satisfy the electrical property of a circuit had a possibility that it 
might not become Moreover, since big variation arises in the abundance of the thermoplastics in the 
toner particle surface section, the existence of exposure of metal particles, etc. The electrification 
property of the toner in a xerography does not become sufficient thing, either, but a problem is produced 
in the repeatability of a picture, resolution, etc., and further, since it was only having adhered physically, 
metal particles and thermoplastics had the mechanical strength of a toner particle, and a possibility of it 
not being enough, and metal particles and thermoplastics dissociating and degrading a property further 
in the time of a transfer or triboelectrification etc. 

[0009] The reforming metal-powder object which mixed a metal-powder object and at least one sort of 
reforming matter which it comes to choose out of an organic thiol, a radical reactivity compound, and an 
addition-reaction nature compound under the grinding condition to which a new field appears in metal 
particles, was made to perform a mechanochemical reaction to JP,8-259844,A furthermore, and was 
acquired is indicated, and manufacturing a thick film paste which is mixed with a binder and described 
this above is proposed. Thus, the reforming matter tends to be combined with a metal -particles front face 
by the mechanochemical reaction, and it is going to plan uniform dispersibility of the metal particles in a 
thick film paste by improving the cohesiveness of metal particles, and dispersibility. 
[0010] Moreover, the micell type metal particle which the chain of the organic substance combined in 
the shape of a micell on the surface of the surface of metal is indicated by JP,9-278598,A by mixing a 
multiplex twin crystal ultra-fine particle with a particle size of about l-200nm produced with vacuum 
deposition on front faces, such as an alkali halide crystal, in the solution of the organic substance which 
has an adsorption machine to surfaces of metal, such as an alkane thiol. 

[001 1] Although the dispersibility of the metal particle in [ various /, such as a binder or solution, ] a 
matrix has improved if the front face of metal particles was reformed with the organic compound as 
shown in JP,8-259844,A and JP,9-278598,A, the stable dispersibility over between durability could not 
be expected, and reforming by the organic compound was not what reforms greatly even the physical 
properties of others, such as the electrical property of a metal particle, in this way. Furthermore, it was 
that from which a satisfying result is not obtained only in reforming of a metal particle front face which 
was described above when the homogeneity of comparatively little matter called the case where a resin 
etc. is covered on a metal particle front face, and the stable adhesion became a technical problem, for 
example, even if carried out by having improved the dispersibility over the matrix of a resin etc. 
[0012] 

[Problem(s) to be Solved by the Invention] Therefore, this invention aims at offering the new reforming 
metal particle which comes to solve the technical problem in the above-mentioned conventional 
technology, this invention aims at offering the covering metal particle excellent in the homogeneity of 
an enveloping layer, and stability again, this invention can show further the amount of electrifications 
stabilized over the long period of time, and aims at offering the toner for electric photographs which can 
form a quality picture pattern with high repeatability, this invention makes it a technical problem further 
to offer the toner for electric photographs useful to formation of conductor patterns, such as circuit 
wiring. 
[0013] 
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; [Means for Solving the Problem] this invention which attains many above-mentioned purposes is a 
i covering metal particle characterized by the high molecular compound which comes to have the 
' macromolecule enveloping layer which covers a metal nuclear particle and its outside surface, and 
1 constitutes the aforementioned macromolecule enveloping layer having combined with the metal 
: nuclear-particle front face chemically. 

^0014] this invention processes the aforementioned metal nuclear particle by the mercapto compound 
further, and the covering metal particle of a publication is shown in the above which is what is obtained 
by carrying out mixed processing of this processing metal nuclear particle with the aforementioned 
macromolecule, its monomer, or oligomer. 

[0015] this invention which attains many above-mentioned purposes is a toner for electrophotography 
characterized by the bird clapper again using the covering metal particle concerning the above- 
mentioned this invention. 

[0016] this invention shows the metal pattern formation method characterized by forming a metal 
pattern on a base-material front face by heat-treating and removing the high-molecular-compound 
component contained in the covering metal particles which constitute the aforementioned toner after 
making the aforementioned toner for electrophotography adhere to a predetermined pattern on a base- 
material front face by electrophotography development using the toner for electrophotography which 
starts the above-mentioned this invention further. 

[0017] this invention shows the metal pattern formation method which is a thing that the aforementioned 
base material is the green sheet of a ceramic, and the aforementioned heat-treatment is performed in the 
case of heating sintering of the green sheet concerned again. 
[0018] 

[Embodiments of the Invention] this invention is explained in detail based on an operation form below. 
The macromolecule covering metal particle concerning this invention is characterized by the 
macromolecule which comes to have the macromolecule enveloping layer which covers a metal nuclear 
particle and its outside surface, and constitutes the aforementioned macromolecule enveloping layer 
having combined with the metal nuclear-particle front face chemically. 

[0019] For this reason, compatibility with the organic solvent, a resin, etc. is high, control of electrical 
properties, such as electric resistance, is [ the macromolecule covering metal particle concerning this 
invention is easy to distribute, and ] possible for it by controlling the amount of a covering 
macromolecule, and since the chemical bond of the covering macromolecule is carrying out to a metal 
nuclear particle, it has the mechanical strength which is equal also to processing of severe distribution 
etc., and can use it useful further in all the fields that use a metal particle. 

[0020] As a metal nuclear particle set and used for manufacturing the macromolecule covering metal 
particle of this invention Although not limited especially, for example Gold, platinum, palladium, silver, 
The precious alloy which contains noble metals and these noble metals, such as a ruthenium, a rhodium, 
an osmium, and iridium, 50% or more, The alloy of base metal, such as iron, nickel, cobalt, copper, zinc, 
lead, aluminum, titanium, vanadium, chromium, manganese, a zirconium, molybdenum, an indium, 
antimony, and a tungsten, and these noble metals, and base metal etc. is mentioned. 
[0021] in addition, when the macromolecule covering metal particle concerning this invention tends to 
be used as a toner for electrophotography so that it may mention later, and it is going to form conductor 
patterns, such as circuit wiring As a metal particle, copper, nickel, gold, silver, platinum, palladium, a 
ruthenium, It is desirable to use the matter in which right electrical conductivity is shown in the state of 
metals, such as molybdenum and a tungsten. Among these, it is desirable from it being easy for 
especially copper to carry out a chemical bond to a macromolecule that reactivity (complexing) with a 
mercapto compound which is mentioned later is also good, and finally [ oxidation reduction is easy 
and ]. 

[0022] In addition, when it is going to consider as an one-component-system toner, it is desirable to use 
the alloy of the metals in which the ferromagnetism of iron, nickel, cobalt, etc. is shown, or these metals. 

[0023] Since it is what is influenced by the use of the macromolecule covering metal particle finally 
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obtained etc. as a particle size of such a metal nuclear particle, although it is not limited especially, it is 
desirable for 0. 1 -500 micrometers of volume mean particle diameters to be about 1 -50 micrometers 
more preferably. Moreover, each particle is uniform and what has a sharp particle size distribution, and 
the thing the value of a number-average particle diameter / volume mean particle diameter specifically 
indicates properties, such as 1-3, to be are desirable. 

[0024] In addition, per [ which is finally obtained ] covering metal particle, although the number of 
metal nuclear particles is usually one, they can also be made [ two or more ] if needed. Thus, what is 
necessary is to make the particle of a suitable size condense a particle during processing, and just to 
carry out on conditions which carry out high-molecular-compound processing of the obtained floe as it 
is, before performing covering processing of the nuclear particle by high molecular compound which is 
later mentioned in the mode using a nuclear particle two or more, for example to per last particle. 
[0025] Moreover, such a metal nuclear particle can perform processing which removes a scaling layer if 
needed in advance of the processing in a mercapto compound which is mentioned later, and can be made 
into the state where it is easy to produce the chemical bond or complexing of a mercapto compound. 
[0026] In order to make such a metal nuclear-particle front face carry out the chemical bond of the high 
molecular compound and to form an enveloping layer in it, the functional group or the structure which 
has a high molecular compound, reactivity, or compatibility is introduced into a metal nuclear-particle 
front face, and a metal nuclear-particle front face is made to combine this high molecular compound 
with it first using the reactivity of this the introduced functional group or the structure, and high 
molecular compound, and compatibility using a metal and the compound which performs complexing, 
for example, a mercapto compound which is mentioned later. In addition, it is also possible to use 
compounds, such as for example, various silane coupling agents and a titanate system coupling agent, 
and to introduce into a metal nucleus front face a high molecular compound, the functional group in 
which a chemical bond is possible, and the structure besides a mercapto compound. 
[0027] As a mercapto compound which can be used in this invention A high molecular compound which 
has and mentions later at least one thiol group in which a metal nuclear-particle front face and a 
chemical bond (complexing) are possible, If it is the thing which has the functional group or the 
structure which has reactivity or compatibility, especially a polyfunctional mercapto compound 
Although not limited especially, for example 1, 6-dimethyl mercapto hexane, Dimercapto diethylether, 
1, and 5- or 2, 7-dimercapto naphthalene, A 2 and 2-dimercapto diethyl sulfide, 2-dibutylamino -4, 6- 
dimercapto-S-triazine, 2-phenylamino -4, 6-dimercapto-S-triazine, 2-Ernie Reno -4, 6-dimercapto-S- 
triazine, The 2-phenoxy -4, 6-dimercapto-S-triazine, 2-diphenylamino -4, 6-dimercapto-S-triazine, 2- 
benzylamino -4, 6-dimercapto-S-triazine, 2-octyl amino -4, 6-dimercapto-S-triazine, 2-arylamino -4, 6- 
dimercapto-S-triazine, 2-cyclohexylamino -4, 6-dimercapto-S-triazine, 2-morpholino -4, 6-dimercapto- 
S-triazine, 2-t-buthylphenyl amino -4, 6-dimercapto-S-triazine, 2-(p-methylamino) Ernie Reno -4, 6- 
dimercapto-S-triazine, 2-octadecylamino -4, 6-dimercapto-S-triazine, 2-phenyl ethylamino -4, 6- 
dimercapto-S-triazine, 2-phenyl benzylamino -4, 6-dimercapto-S-triazine, 2-naphthoxy - 4, 6- 
dimercapto-S-triazine, the 2-methoxy -4, 6-dimercapto-S-triazine, The 2-thioglycol -4, 6-dimercapto-S- 
triazine, 2 and 4, 6-trimercapto-s-triazine, 1, 4-dimercapto - 2, 3-butanediol, 2, 5-dimercapto - 1, 3, 5- 
thiadiazole, Multiple-valued mercapto compounds or these alkali-metal salts, such as 3 and 4- 
dimercapto toluene Or an alkaline-earth-metal salt or 2, 4-dicyclohexylamino-6-mercapto-S-triazine, 2, 

4- JIFENOKISHI-6-mercapto-S-triazine, 2, 4-diethoxy-6-mercapto-S-triazine, 2, 4-diphenyl-6-mercapto- 

5- triazine, 2-Ernie Reno-4-diphenylamino-6-mercapto-S-triazine, 2-Ernie Reno-4-octadecylamino-6- 
mercapto-S-triazine, Monochrome mercapto compounds, such as 2-Ernie Reno-4-phenoxy-6-mercapto- 
S-triazine, 2-Ernie Reno-4-naphthoxy-6-mercapto-S-triazine, and 2-dibutylamino-4-naphthoxy-6- 
mercapto-S-triazine, are mentioned. Among these, preferably, it is the triazine system compound which 
has a substitution thiol group, and is the triazine system compound which has two or three substitution 
thiol groups especially. 

[0028] as the addition to the metal nuclear particle in the case of using such a mercapto compound -- the 
metal nuclear-particle 100 weight section -- receiving -- 0.0001 - 20 weight section — it is 0.001 - 10 
weight section preferably 
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[0029] the reaction of a metal nuclear particle and a mercapto compound ~ for example, it is carried out 
by carrying out predetermined-time churning mixture so that a metal nuclear particle may be distributed 
in the solution which contains the specified quantity for a mercapto compound which was described 
above and the chemical bond (complexing) of the mercapto compound may be carried out on a metal 
particle front face 

[0030] Thus, there are a method of using reactivity with the functional group which the mercapto 
compound concerned combined with the metal nucleus particle front face has as a method of covering a 
high molecular compound for the metal nucleus particle processed by the mercapto compound, and a 
method of using compatibility with the mercapto compound concerned. Covering processing with a high 
molecular compound distributes the metal particle processed by the mercapto compound, as described 
above in the solution which contains the matter which has a mercapto compound and reactivity 
concerned, or compatibility, for example, uses a reaction or compatibility, joins together and deposits a 
high molecular compound on a metal nuclear-particle front face, and it is performed by covering a metal 
nucleus particle with a high molecular compound uniformly. 

[003 1] In addition, the method of using reactivity with the functional group which a mercapto 
compound has, making carry out the chemical bond of the high molecular compound, and covering is 
most efficient method. 

f [0032] It is necessary to have the functional group or the structure introduced into the metal nuclear- 
particle front face as a result of processing a metal nuclear particle by the mercapto compound etc. as a 
macromolecule set and used for obtaining the covering metal particle of this invention, as described 
above, and reactivity or compatibility. If it is as the functional group concerned or the structure when a 
multiple-valued mercapto compound is used, for example, the thiol group which participated in the 
chemical bond with a metal nuclear particle can also be aimed at other substituents, a functional group, 
and an atomic group although the thiol group located in another grade is a main thing. Moreover, if it is 
1 when a monochrome mercapto compound is used, substituents other than the thiol group which the 
I compound concerned had, a functional group, and an atomic group are applicable. 
[0033] For example, it sets in the mode which has a thiol group as a functional group introduced into the 
metal nuclear-particle front face as a result of processing a metal nuclear particle by the mercapto 
compound. For example, the ring breakage addition reaction of a thiol group, and an epoxy group and an 
OKISA drine compounds machine, The substitution reaction of a thiol group and a halogen machine, the 
crosslinking reaction to the unsaturated bond of a thiol group, The ligation reaction of the thiol group 
which was produced according to the hydrogen abstraction reaction from the ethylene by the peroxide 
and which receives radically, Since it is possible to use the esterification reaction of a thiol group and a 
carboxyl group etc. for the chemical bond of a high molecular compound and a metal nuclear particle, as 
a high molecular compound which may be used Polymer which specifically has one or more epoxy 
groups or OKISA drine compounds machines in a molecule; A vinyl chloride, Polymer, such as vinyl 
bromide, a vinyl fluoride, a vinylidene chloride, and a fluoridation vinylidene, Halogen machine content 
polymer, such as a chlorination polyolefine and poly 4-fluoridation ethylene; Vinyl acetate, Ethylene, a 
propylene, styrene, a butadiene, an isoprene, acrylonitrile (meta), A homopolymer or copolymers, such 
as an acrylic ester, A fluororubber, (Meta) Chlorinated rubber, chloroprene rubber, EPIKURIRUHI 
drine compounds rubber, a polybutadiene, Rubber, such as a styrene butadiene rubber, a styrene 
isoprene rubber, acrylonitrile butadiene copolymerization rubber, polyisoprene rubber, and natural 
rubber, or an elastomer, other acrylic resins, a terephthalic-acid resin, a unsaturated polyester, etc. can be 
illustrated. 

[0034] Moreover, if the high molecular compound which finally carried out the chemical bond to the 
metal nuclear particle can be formed, it is also possible to use a monomer or oligomer in reaction time. 
[0035] Moreover, in case the metal nuclear particle processed by the mercapto compound etc., and the 
functional group introduced into the metal nuclear-particle front face by such processing and the 
macromolecule which has reactivity are made to react as described above, it is the purpose which 
promotes a reaction and it is also possible to add heating or a reaction accelerator. 
[0036] As a reaction accelerator, when the functional group concerned is a thiol group, peroxides, such 
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as the acid acceptor of MgO, CaO, BaO, ZnO, CaC03, and BaC03 grade, a polyoxyethylene, an amine, 
quarternary ammonium salt, a benzothiazole sulfide, a SURUMIN amide, a benzoyl peroxide, and 
cumene peroxide, etc. can be used suitably. 

[0037] Especially as thickness of an enveloping layer it is thin from the high molecular compound 
which it comes to combine with a metal nuclear particle chemically, although not limited, 0.1-50- 
micrometer about 0.3-30 micrometers are [ in / the covering metal particle concerning this invention ] 
more preferably suitable. In addition, control of electric resistance is possible by controlling the 
thickness of this enveloping layer, i .e., the amount of a high molecular compound. 
[0038] Although control of the electric resistance which compatibility is high, distribution is easy and a 
metal has to various kinds of media is possible for the covering metal particle concerning this invention, 
and it can be used useful in various kinds of fields since it is what is excellent also in physical 
properties, such as a mechanical strength, as described above For example, it can be especially used 
suitably as a toner particle in the case of applying a xerography and forming a conductor pattern called 
the electrode and wiring which are formed in a semiconductor integrated circuit, a wiring substrate, etc., 
or the metal encaustic pattern formed in an ornament board front face. 

[0039] As it described above, although the prepared covering metal particle can be used as it is as such a 
toner particle, it is possible in additives, such as a charge control agent and a plasticizer, outside ** or to 
** inner and to blend with a covering macromolecule layer if needed. 

[0040] As a charge control agent, a Nigrosine, monoazo color, zinc, hexadecyl succinate, alkyl ester [ of 
a naphthoic acid ] or alkylamide, nitro-humic-acid, N, and N-tetramethyl diamine benzophenone, N, and 
N-tetramethyl benzidine, triazine, a salicylic-acid metal complex, etc. can be illustrated, for example. 
[0041] Moreover, as a plasticizer, organic particles, such as non-subtlety particles, such as colloidal 
silica, a hydrophobic silica, a hydrophobic titania, a hydrophobic zirconia, and talc, other polystyrene 
beads, and an acrylic resin (meta) bead, etc. may be used, for example. 

[0042] moreover, a case -- further — various kinds — it is also possible to blend a well-known coloring 
agent 

[0043] As a substrate which has a request pattern formed of a toner so that it may mention later 
Furthermore, a ceramic green sheet, Or it sets using a sintering ceramic sheet etc. in the mode which 
removes the organic component (high molecular compound) which heats further after fixing of a toner 
and is contained in a toner. From a viewpoint which raises the covering nature to the ceramics of the 
metal component (metal nuclear particle) of the toner after such organic component removal A glass 
component called PbO-Si02-B-2 03 and PbO-Si02-aluminum203-ZnOPbO-ZnO-B [ 203 ] etc. can 
also be allotted to a toner if needed. 

[0044] Moreover, although it is not limited especially when using it as such a toner, it is desirable to 
make a surface-electrical -resistance value into 101 1-101 3ohms / ** grade. 

[0045] The formation method of the metal pattern using the toner for electrophotography concerning this 
invention is performed through the process of exposure, development, and an imprint like the usual 
xerography. That is, the electrophotography photosensitive layer on a sensitive plate is electrified, the 
negative of a request pattern is irradiated, is exposed, this light figure (electrostatic latent image) is 
formed on a photosensitive layer by static electricity electrification, and by the electrophotography 
developing-negatives method, a toner is made to adhere to this light figure section, and the visible image 
of a toner is formed on a photosensitive layer (development). Then, a substrate is stuck to the sensitive 
plate which comes to form the aforementioned visible image in a front face, and is heated, and by this, a 
toner is imprinted to a substrate and it is established. 

[0046] Thus, the fixing picture of the predetermined pattern to which it was fixed on the substrate Even 
when it remains as it is, when conductivity or metallic luster nature is shown and the substrate is 
constituted by the resin material inferior to thermal resistance etc. Although processing may be 
completed as it is, in order to consider as the metal layer which demonstrates the conductivity which was 
stably established by the substrate top and was excellent It is desirable to heat-treat furthermore, and to 
perform processing which makes metal particles weld, while decomposing or combustion removing the 
high-molecular-compound component contained in the covering metal particle which constitutes the 
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aforementioned toner. The kind of metal kind with which the temperature in such heat-treatment was 
used for the covering metal particle, or although it cannot generally ****** since it is influenced by the 
kind of substrate used etc., when Cu, nickel, Ag, etc. are used as a metal nuclear particle, for example 
When the temperature of about 800-900 degrees C, Au, Pt, Pd, Ru, Mo, W, etc. are used, it is about 
1500-1600 degrees C in temperature. 

[0047] In the formation method of the metal pattern of this invention, a ceramic green sheet, i.e., a non- 
sintered ceramic sheet, can be used as a substrate. 

[0048] A ceramic green sheet mixes a ceramic impalpable powder with a macromolecule binder, 
fabricates it in the shape of a sheet, by heat-treating, is calcinated and sintered and turns into a hard 
ceramic sheet. Although not limited especially as constituent material of a ceramic green sheet For 
example, an alumina, a silica, a zirconia, a mullite, a forsterite, Amorphous matter, such as oxides, such 
as a cordierite, and a multiple oxide, glass, alumimium nitride, The minerals powder or the end of 
minerals mixed powder it consists of a metal or alloys, such as nitrides, such as a silicon nitride, 
stainless steel, and a Stellite, etc. is made into the amount of main antibiotics. They are independent or 
the things which blend the binder which consists of mixture and are formed, such as an acrylic (meta) 
resin, a butyral system resin, a cellulose system resin, a polyvinyl alcohol system resin, an urethane 
system resin, a styrene-maleic-acid copolymerization resin, and a wax, at this. 
[0049] It is also possible for especially the process of a green sheet not to be limited, either, and to 
fabricate the slurry which mixes the above minerals powder and binders uniformly with a ball mill etc. 
with a solvent, for example, is obtained in the shape of a sheet by extrusion molding etc., or for it to be 
obtained by drying, after casting on a high polymer film etc., and to add a sintering acid, a 
deflocculatant, a plasticizer, lubricant, a defoaming agent, etc. if needed in this case. 
[0050] In case it carries out heating sintering of the substrate concerned, i.e., the ceramic green sheet, 
after the toner which starts this invention on a substrate by the xerography at a predetermined pattern is 
established, as described above in using such a ceramic green sheet as a substrate, the organic 
component (high molecular compound) simultaneously contained in the fixing toner is also decomposed 
or combustion removed, and a desired metal pattern or a desired conductor pattern is formed. 
[0051] in addition -- the case where gold, copper, palladium, gold, etc. are used as a metal nuclear 
particle of the covering metal particle used as the toner concerning this invention -- a conductor, 
although the thing of resistance extremely acquired for a low metal pattern is expectable In this case, 
sintering temperature is wanted to use combining a low thing comparatively as a ceramic green sheet 
used as a substrate when preventing deformation of the request pattern by too much melting of the metal 
at the time of sintering etc. 

[0052] Although the crystallized glass which consists of an alumina and HOUKEI acid system glass 
ceramics, BaSn(B03) 2, etc. are illustrated as ceramics in which such low temperature sintering is 
possible, for example, of course, it is not limited to these. 

[0053] In addition, in the formation method of the metal pattern of this invention, it is not restricted to 
such a ceramic green sheet as a substrate, for example, a sintering ceramic sheet, various resin 
substrates, and various kinds of other things can be used. 

[0054] The formation method of the metal pattern of this invention can be used for various kinds of 
uses. Conductor formation for example, it can set to the integrated-circuit manufacture by the ceramic 
laminated layers method using a ceramic green sheet which was described above as a substrate — 
Conductor formation the conductor in the integrated-circuit manufacture using the sintering ceramic 
sheet — it can set to formation, various kinds IC, or LSI package manufacture — It is possible to use 
suitably in an accessories manufacture field called formation of an electronic-parts manufacture field 
called an electrode or circuit pattern formation on various element front faces etc. or the metal pattern to 
various substrate tops etc. 
[0055] 

[Example] hereafter, although an example explains this invention still more concretely, at all, boil this 
invention and it is not limited to these examples In addition, in the following publications, all the 
amounts (section) of each component are the weight sections. 
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[0056] While the copper particle 100 section of 6 micrometers of example 1 volume mean particle 
diameters was put into the solution which consists of the sulfuric-acid solution 50 section and the 
deionized water 100 section 1% and carried out uniform churning, it processed for 30 minutes. 
[0057] Subsequently, the copper particle was made to sediment, sulfuric-acid solution was removed, the 
copper particle was rinsed enough, and, finally the methanol washed. 

[0058] The reaction was performed in ordinary temperature (25 degrees C **5 degrees C) for 3 hours, 
having added the 1% methanol solution 300 of 2, 4, and 6-trimercapto-s-triazine section to this copper 
particle, and carrying out uniform churning. 

[0059] Washing removal of the unreacted 2, 4, and 6-trimercapto-s-triazine was carried out with the 
methanol, and, finally it washed with toluene. The reaction was performed in ordinary temperature for 5 
hours, having added the 25% toluene solution 40 of oxazoline machine content acrylic polymer 
(isopropenyl oxazoline / methyl meter chestnut rate / n-butyl acrylate =20/60/20, Mw= 15,000) section, 
and the toluene 150 section to the copper particle processed by the mercapto compound, and carrying 
out uniform churning. 

[0060] After it carried out washing removal of the unreacted polymer with toluene and the methanol 
finally washed, it dried with the 50-degree C air forced oven for 24 hours, and the copper particle (1) 
was obtained. 

[0061] As a result of measuring the amount of polymer covering of the obtained copper particle (1) by 
Shimazu thermal-analysis system DTA-50 (high sensitivity TG) (Shimadzu make), the amount of 
polymer covering was 5.9%. 

[0062] Moreover, as a result of measuring the mean particle diameter of a copper particle (1) by the coal 
tar multi-sizer Ii (coal tar company make), it was 6 or 8 micrometers of volume mean particle diameters. 

[0063] Adding the methanol 15 section which dissolved the electrification control agent kaya charge N- 
1 (Nippon Kayaku make) 3 section in the copper particle 100 section covered with the polymer obtained 
by the same method as example 2 example 1, and kneading with a mortar, the methanol was evaporated 
and the copper particle was made to fix a charge control agent uniformly. 

[0064] Thus, as a result of putting into the metal vessel grounded in the obtained copper particle (2) so 
that it may become smooth about a front face, carrying out forcible electrification by corona charge and 
measuring change of surface potential for 5 minutes, the electrification retention was very as good as 
94%. 

[0065] As a result of carrying out gesture mixture of the copper particle (2) 1 section at the silicon coat 
ferrite carrier 20 section and measuring the amount of electrifications by the blowing-off method, it was 
-8microc/g. 

[0066] The picture was made to form in a ceramic green sheet with a size [ A4 ] and a thickness of 25 

micrometers with a commercial copying machine, using this copper particle (2) as a toner. 

[0067] The temperature up of this ceramic green sheet was carried out to 900 degrees C by part for 0.5- 

degree-C/under reducing atmosphere, it held at this temperature for 2 hours, and baking and as a result 

of sintering, on the sintered ceramic sheet, the picture of a principal component had fixed [ copper ] 

firmly. 

[0068] And the electric flow was checked by the arbitrary parts with which this picture is connected 
continuously. 

/[O069] In example of comparison 1 example 1, the copper particle (CI) was obtained by the same 
/ method as an example 1 except not performing processing by 2, 4, and 6-trimercapto-s-triazine. 

[0070] In the obtained copper particle (CI), as a result of performing the same evaluation as an example 

1, with a SEM photograph, most copper particles covered with polymer were not accepted. 

[0071] Moreover, the amount of covering of polymer was 0.3%, and as a result of measuring 

electrification retention like an example 2, it was 8 .4% of retention. 

[0072] The copper particle (C2) was obtained by the same method as an example 1 except not adding 

the oxazoline machine content acrylic polymer of example of comparison 2 example 1 . 

[0073] In the obtained copper particle (C2), as a result of performing the same evaluation as an example 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran web cgi ejje 



6/11/03 



Page 9 of 9 



1, with a SEM photograph, most copper particles covered with polymer were not accepted. 
[0074] Moreover, the amount of covering of polymer was 0. 1%, and as a result of measuring 
electrification retention like an example 2, it was 9,1% of retention. 
[0075] 

[Effect of the Invention] As explained above, compatibility with the organic solvent or a resin is high, 
control of electrical properties, such as electric resistance, is [ the covering metal particle concerning this 
invention is easy to distribute, and ] possible for it by controlling the amount of a covering 
macromolecule, and since the chemical bond of the covering macromolecule is carried out to the metal 
nuclear particle, it has further the mechanical strength which can be equal also to processing of severe 
distribution etc. In all the fields that use a metal particle, it can be used useful, and in order to form a 
metal pattern or a conductor pattern especially, it can use suitably as a toner at the time of applying a 
xerography. 



[Translation done ] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e W ord which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The covering metal particle characterized by the high molecular compound which comes to 
have the macromolecule enveloping layer which covers a metal nuclear particle and its outside surface, 
and constitutes the aforementioned macromolecule enveloping layer having combined with the metal 
nuclear-particle front face chemically. 

[Claim 2] The covering metal particle according to claim 1 which is what is obtained by processing the 
aforementioned metal nuclear particle by the mercapto compound, and carrying out mixed processing of 
this processing metal nuclear particle with the aforementioned high molecular compound, its monomer, 
or oligomer. 

[Claim 3] The toner for electrophotography characterized by the bird clapper using a covering metal 
particle according to claim 1 or 2. 

[Claim 4] The metal pattern formation method characterized by forming a metal pattern on a base- 
material front face by heat-treating by electrophotography development using the toner for 
electrophotography according to claim 3 after making the aforementioned toner for electrophotography 
adhere to a predetermined pattern on a base-material front face, and removing the high-molecular- 
compound component contained in the covering metal particle which constitutes the aforementioned 
toner. 

[Claim 5] The metal pattern formation method according to claim 4 which the aforementioned base 
material is the green sheet of a ceramic, and is that to which the aforementioned heat-treatment is 
performed in the case of heating sintering of the green sheet concerned. 



[Translation done.] 
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